INTRODUCTION
Resource subsidies refer to the cross-boundary movement of materials and energy from 3 8 donor to recipient ecosystems. These allochthonous inputs affect various ecological processes including population dynamics, species interactions, and ecosystem functioning (Polis et al. 4 0 1997 , Holt 2004 . Subsidies can also alter the stability of recipient communities. Theory suggests that low to moderate levels of subsidies stabilize recipient communities by promoting trophic 4 2 omnivory (Polis et al. 1997, Huxel and McCann 1998) and dampening oscillations between consumers and their resources (DeAngelis 1992, Huxel and McCann 1998 can also affect stability by altering the composition of recipient communities by selecting for and against particular species (Holt 2004) . If subsides alter communities via species sorting, then 4 8 they will also alter the distribution of species-specific traits that may affect stability, including resource specialization (Huxel and McCann 1998, Faria and Costa 2010) and metabolic plasticity 5 0 (Comte et al. 2013) . Together, the effect of subsidies on community stability is likely influenced by both subsidy properties (e.g., quantity) and consumer traits (e.g., resource specialization).
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inorganic nutrient pulse to test the stability of aquatic microbial communities along the tDOC supply gradient. We added 500 L of an inorganic nutrient solution (NH 4 NO 3 and Na 2 HPO 4 ) to 1 1 4 each experimental pond on day 82 (27 Aug 2009) using a 5 horsepower trash pump. The inorganic nutrient pulse elevated inorganic nitrogen (N) and phosphorus (P) concentrations of 1 1 6 each pond by 565 µg L -1 and 50 µg L -1 , respectively, while maintaining the initial N:P molar ratio. Prior to and after the inorganic nutrient pulse, we sampled each pond three times per week 1 1 8 to track changes in water chemistry. We collected water samples from the center of each pond using a 1 m depth-integrated sampler. We measured DOC by oxidation and nondispersive 1 2 0 infrared (NDIR) detection using a Shimadzu TOC-V carbon analyzer on 0.7 µm (Whatman, GF/F) filtered water samples. We measured total nitrogen concentrations spectrophotometrically 1 2 2 after persulfate digestion using the second-derivative method (APHA 1998 
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Community Diversity -The tDOC supply gradient significantly decreased the richness and 2 1 6 evenness of the active microbial community but had no effect on the diversity of the total community. An indicator variable multiple regression revealed that tDOC supply rate explained 2 1 8
85% of the observed variation in bacterial richness (F 3, 15 = 34.2, P < 0.001). Based on the total M u s c a r e l l a 1 1 community (i.e., all taxa), richness did not change in response to tDOC supply (P = 0.50); 2 2 0 however, the richness of the active community decreased in response to tDOC supply. Overall, we observed a 30% drop in the number of active taxa across the gradient (Fig. 1A ; R 2 = 0.64, P = 2 2 2 0.001). Similarly, an indicator variables multiple regression model revealed that tDOC supply rate explained 54% of the observed variation in community evenness (F 3, 15 = 8.12, P = 0.002).
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Based on the total community, community evenness did not change in response to tDOC supply (P = 0.32); however, the evenness of the active community decreased in response to tDOC 2 2 6
supply with a 25% drop in evenness across the entire gradient ( Fig. 1B ; R 2 = 0.51, P = 0.04). negative relationships (Fig. 2B ). Based on RNA analysis, 15 taxa significantly correlated with tDOC supply with one positive relationship and 14 negative relationships (Fig. 2C ). The other 2 3 8 121 bacterial taxa did not demonstrate a significant relationship because their relative abundances were either constant or changed sporadically across the tDOC supply gradient. Community Stability -The tDOC supply gradient significantly enhanced the stability of the 2 4 2 active microbial community but had no effect on the stability of the total community. For our PCoA analysis, the first three ordination axes explained 60% of the variation between microbial 2 4 4 communities across the tDOC supply gradient. An indicator variable multiple regression revealed that tDOC supply rate and community type (total or active) explained 83% of the 2 4 6 observed variation in responsiveness (F 3, 18 = 35, P < 0.001). The responsiveness of the total community was low and did not change across the tDOC supply gradient (P = 0.37, Fig. 3A ).
4 8
However, the active community became less responsive as tDOC supply increased (P < 0.001, Fig. 3A) , and there was a 35% drop in responsiveness across the entire gradient.
The cross boundary movement of resources can alter the composition and stability of recipient communities, and therefore change community dynamics and ecosystem functioning. In 2 5 4
this study, we manipulated the supply rate of terrestrial dissolved organic carbon (tDOC) to aquatic ecosystems and documented changes in the composition and stability of aquatic 2 5 6 microbial communities. We found that the subsidy selected for and against certain taxa and suggest that this is evidence of tDOC-mediated species sorting. In addition, we found that supply 2 5 8 rate increased the stability of the active members of the microbial community, and propose that via species sorting, tDOC established an active community that was less responsive to an 2 6 0 inorganic nutrient pulse. Together, our results suggest that in the face nutrient perturbations, some subsidies (e.g. tDOC) select for specialized taxa that increase community stability.
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Furthermore, because these subsidies stabilize the organisms that regulate ecosystem functioning, the ability of ecosystems to contend with nutrient perturbations may diminish due to In addition to changes in diversity, the altered resource environment modified the composition of aquatic bacterial communities by selecting for and against certain taxa (i.e. 2 9 0 species sorting). We observed significant increases and decreases in taxa along the resource gradient. Although comparative studies have observed that DOC is an important factor 2 9 2 structuring bacterial communities (Judd et al. 2006 , Jones et al. 2009 ), here we present some of the first experimental evidence that tDOC supply can structure aquatic bacterial communities by 2 9 4 species sorting.
In this study, we observed that some taxa increase in abundance in response to tDOC supply 2 9 6 while other taxa decrease in abundance. For example, there was a 10-fold increase in the relative abundance of OTU008 (Methylomonas sp.) and a 10-fold decrease in the relative abundance of and activity across the gradient (see Supplemental Table 1 ). In general, the Verrucomicrobia clade is thought to primarily use labile, algal-derived carbon (Newton et al. 2011 ). Second, taxa 3 0 4
with beneficial traits (e.g., specialized metabolic functions) could be increasing in abundance while other taxa remain constant. For example, one of the strongest responding taxa in our study 3 0 6
was an Actinobacterium (OTU043) related to the freshwater Actinobacteria tribe acSTL; in addition, we found increases in abundance for other Actinobacteria including members of the 3 0 8
Luna3 and acIII tribes (see Supplemental Table 1 ). Though few cultured representatives exist, many members of the phylum Actinobacteria are known for the degradation of complex organic 3 1 0 M u s c a r e l l a 1 5
matter (Newton et al. 2011, Nelson and Carlson 2012) . Last, because tDOC supply can promote additional microbial metabolisms, distinct groups of microorganisms may benefit from increased 3 1 2 tDOC supply. For example, high concentrations of DOC may enhance lake methane cycling (Bastviken 2004 , Lennon et al. 2006 . We observed an increase in the relative abundance 3 1 4
Methylomonas (OTU008) across the tDOC supply gradient, and this organism obtains carbon and energy from methane (i.e., methanotrophy). Together, our results provide evidence that 3 1 6
subsidies, such as tDOC, structure bacterial communities via species sorting.
3 1 8
Microbial Generalists and Specialists
In our study, we observed taxon-specific shifts in relative abundances, which indicate tDOC 3 2 0 may favor taxa with specialized metabolic traits. Theory suggest that habitats with low concentrations of growth-limiting resources are thought to select for specialists that have lower 3 2 2 minimal resource requirements, while habitats with higher concentrations of growth limiting resources may select for generalists (Wilson and Yoshimura 1994) . In contrast, we increased the 3 2 4
supply rate of tDOC, a low-quality complex resource requiring specialized metabolic traits, and observed taxon-specific increases in abundance. If these taxa are using tDOC as a resource, we 3 2 6
can assume that they possess the required metabolic pathways and are specialists. Alternatively, these organisms may not be specialists. Work in marine environments has found that generalist 3 2 8 microbes containing the diverse metabolic pathways are responsible for using tDOC (Mou et al. 2008 , Newton et al. 2010 found that the active community changed across the tDOC supply gradient and that the active taxa responded less to the nutrient perturbation as tDOC supply increased. Because RNA is more 3 5 8 ephemeral than DNA, we can assume that, if the community changed, the total community (based on DNA) would not return to pre-perturbation composition before the active community 3 6 0 (based on RNA). Therefore, taking both the total and active communities into account, we argue that overall the total bacterial community was resistant to the inorganic nutrient pulse but the 3 6 2 metabolically active taxa responded. In addition, the stability (i.e., resistance) of the metabolically active taxa increased as tDOC supply rate increased. We propose that the observed 3 6 4 changes in the active community represent the functional responsiveness and metabolic plasticity of the bacterial community. Because only the functionally active organisms responded, the 3 6 6 community response to the inorganic nutrient pulse was functional not structural; furthermore, because the functional responsiveness decreased as tDOC supply rate increased, subsidy inputs 3 6 8 yielded a microbial community that was structurally and functionally stable.
3 7 0
Subsidies and Community Stability
Overall, experimental tests to determine the effects of resource subsidies on community stability 3 7 2 have been sparse (Nowlin et al. 2007) . In this study, we found that a tDOC subsidy stabilized the recipient community by altering the composition of the microbial community through species 3 7 4 sorting. One mechanism would be that the subsidy favored specialized taxa. However, due to their metabolic physiology, these specialized taxa may be relatively slow growing and unable to 3 7 6 rapidly respond to nutrient pulses (Wetzel 1999). An alternative mechanism would be that the subsidy selected against fast-responding taxa. For example, at high tDOC supply shading limits that both of these mechanisms explain changes in composition due to tDOC supply. Therefore, we hypothesize that the quality of the subsidy influences community stability. Here, we added a 3 8 2 low quality subsidy (tDOC) which selected for taxa with specialized metabolic functions and against fastidious taxa which would have been able to rapidly respond to the inorganic nutrient 3 8 4
pulse. Conversely, systems receiving high-quality subsidies would favor more responsive taxa and thus communities would respond differently to perturbations. Therefore, subsidies affect 3 8 6 community stability by altering the composition of the community through species sorting, but the community stability outcome will be dependent on the properties of the subsidy and the traits 3 8 8
of the recipient consumers.
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